Abstract: Using a sample of European commercial banks over the period 1993-2006, we show that market discipline significantly and positively affects banks' capital buffer. By distinguishing junior from senior debt holders, we find that both types of investors exert a pressure on banks to hold more capital but that the pressure exerted by junior debt holders is higher. Furthermore, junior debt holders exert a pressure on banks whatever the importance of their non-traditional activities. By contrast, we find that senior debt holders exert a pressure only on banks that are heavily involved in non-traditional activities that are badly taken into account in the current bank capital regulation framework. These results might help us to better understand the role of market discipline as a complement to capital regulation.
Introduction
After the implementation of Basel I, there has been a noticeable upward trend in bank capital ratios throughout G-10 countries with banks holding capital ratios well beyond the minimum regulatory constraint. This has raised the question of why banks hold such high regulatory capital ratios, or put differently, why they hold capital in excess 1 of what is required by the regulator. Indeed, bankers often argue that capital is more expensive than debt. Therefore, several studies aim to determine what underlines this unexpected behavior by studying the determinants of capital buffer. In this vein, Lindquist (2004) European countries to investigate how the business cycle influences the buffer. Their results globally indicate that banks tend to decrease the buffer during the upturn and increase it in the downturn.
In our analysis, we mainly focus on the role played by market discipline. Using a sample of European commercial banks on 1993-2006 3 , we study the influence 4 of market discipline on the build-up of capital buffer. According to Evanoff and Wall (2000) , banks can be exposed to ex-ante or ex-post market discipline. Ex-post market discipline implies that banks change their behaviour following a change in debt spread whereas ex-ante market discipline refers to the fact that banks exposed to market discipline may change their behaviour ex-ante in order to avoid the costs imposed by market participants through higher spreads. In this paper, we consider ex-ante discipline assuming that this discipline encourages banks to behave more prudently. Other papers have considered market discipline. For example, Flannery and Rangan (2008) using large US banks, investigate the causes of the bank capital build-up of the 1990s. They find that even though several factors explain the capital build-up, market discipline 5 contributed to the largest part of it. Fonseca and Gonzalez (2010) , using a cross country data based on 70 countries, aim to determine if the influence of market discipline 6 (among other factors) on capital buffer varies between countries that have different frameworks of regulation, supervision and institutions. They show that, although the market discipline indicator has a positive impact on the bank capital buffer, the relationship depends on some structural factors. Restrictions on bank activities, official supervision and bad institutional environment reduce the incentives to hold capital buffers by weakening market discipline. The closest paper to ours is Nier and Baumann (2006) . They test empirically the hypothesis that market discipline provides incentives for banks to constitute capital buffer in order to limit their default risk. They find, using a large cross-country panel data set from 32 countries, that market discipline, measured as the share of interbank deposits and subordinated debt in total liabilities, induces banks to choose higher capital ratios.
We contribute to the previous literature on two main aspects. First, we distinguish junior from senior debt holders. Indeed, both types of debt holders are not expected to similarly consider bankruptcy risk because their status in case of liquidation is different.
Junior debt holders have a lower priority than senior debt holders and thus are more at risk.
Thus, we test whether these two kinds of debt holders exert a significant pressure on banks to hold capital buffer and whether junior debt holders exert a higher pressure. It is important to determine whether the discipline exerted by these different debt holders might be considered as a complement to capital regulation and which one is the most effective. Second, we suspect that market participants may require capital buffer because the regulatory capital constraint does not appropriately take into account all the risks borne by banks specifically those related to non-traditional activities (in opposition to traditional activities such as loan supply). Indeed, it is widely known that the substantial growth of the off-balance sheet activities experienced during the last years was mainly motivated by the low capital regulatory requirements associated with them (Jagtiani et al. (1995) ). Moreover, it is also recognized that the trading book was a key source of the build-up of the leverage witnessed during the last financial crisis. As argued in a recent BIS document (BCBS (2009b) ), "an important contributing factor was that the current capital framework for market risk, based on the 1996 Amendment to the Capital Accord to incorporate market risks, does not capture some key risks". Accordingly, 5 Flannery and Rangan (2008) consider bank's quasi-market value of assets volatility as the risk variable and assume that bank counterparties require higher capital buffers accordingly. Thus, if BHCs are subject to market forces the coefficient associated with the risk variable should be significant and the more market discipline there is the higher should be the coefficient. 6 Fonseca and Gonzalez (2010) consider countries with very different banking systems and therefore, they are able to use the cost of deposits as a market discipline proxy.
4 the activities of banks have rapidly and deeply changed these last decades: market activities have expanded with the creation of more and more complex financial instruments and banks have broadly used securitization. These changes have been reflected in the structure of banks'
income with an increasing proportion of non-interest income 7 . By contrast, capital regulation seems quite rigid; it is difficult to adapt it quickly and adequately to this highly evolving environment. We assume that market participants may adapt more rapidly and may consider these changes to determine the adequate level of capital of the bank. Thus, it appears interesting to determine whether the impact of market discipline on bank capital buffer is different depending on whether the bank is highly involved in non-traditional activities or not.
If market discipline is effective for banks highly involved in non-traditional activities, it might be used as a complement to capital regulation.
The rest of the paper is structured as follows. In section 2, we set our hypotheses and the method used to test them, define our variables and present the sample of banks. The results and the robustness checks are presented in section 3. Section 4 concludes the paper.
Hypotheses, model, variables and sample

Hypotheses
Firstly, we consider that banks whose debt holders are more sensitive to default risk are expected to hold more capital than prescribed by the regulator. Indeed, we assume that these debt holders may lack confidence in the ability of a bank to survive if it operates with a capital ratio very close to the regulatory minimum. In that case, they may pressure the bank to hold more capital than required by regulation. Hence, we consider that the type of funding could impact bank capital buffer. Accordingly, we investigate the impact of market discipline on capital buffer by focusing on the extent to which banks rely on market funding. Capital buffer should be positively related to the proportion of market funding. Indeed, their holders are the creditors who have the highest incentives to exert a discipline and thus it is more costly for banks to increase their risk of default when they have a larger proportion of market liabilities (Nier and Baumann (2006) ). Besides, it has been shown both theoretically and empirically by Gropp and Vesala (2004) that banks with a larger share of uninsured funding have incentives to take less risk. They suggest that the larger is the proportion of uninsured funding, the stronger is the effect of market discipline. Indeed, the larger is the proportion of uninsured liabilities, the stronger is the cost impact related to market discipline for a given increase in bank risk 8 . Thus, following these studies, we consider that the structure of bank liabilities is a crucial factor and assume that banks heavily relying on market funding may exhibit higher capital buffer as they are potentially more subject to market discipline.
9
H1: Market debt holders exert a pressure on banks to hold capital buffer: the more the bank relies on market funding the higher is its capital buffer.
Secondly, there is a variety of uninsured debt holders of banks and they may behave differently. A large part of the literature on market discipline is dedicated to subordinated debt (Bliss (2001) , Evanoff and Wall (2000) , Morgan and Stiroh (2001), Sironi (2003) ). The reason is that for market discipline to be effective, market participants must have the incentives to exert it, that is they must feel at risk, and subordinated debt holders are particularly at risk due to their junior status. Indeed, junior debt also named subordinated debt corresponds to a debt that has a lower priority than other debt in case of failure of the issuer. It comes after government tax authorities and senior debt holders in the hierarchy of creditors and just before equity. Thus, subordinated debt holders are particularly at risk and have higher incentives to monitor banks and to exert a discipline. Therefore, we distinguish junior from senior debt holders and study whether both of them exert a pressure on banks to hold capital buffer. We expect that the pressure of the market on banks to hold capital buffer may be different depending on the status of the creditors: senior or junior debt holders. Junior debt holders should have more incentives to exert a pressure on banks.
H2: The market pressure exerted by junior debt holders on banks to hold capital buffer is higher than the one exerted by senior debt holders. 8 This assumes that the conditions of effectiveness of market discipline are fulfilled. These conditions are: i) debt holders consider themselves at risk if the bank defaults, ii) they have sufficient information to assess bank risk and, iii) changes in the bank's risk profile have cost implications for the bank (Nier and Baumann (2006)). 9 We do not consider a price measure such as bond spread. Indeed, this would refer to ex-post market discipline and would assume that a higher spread leads a bank to increase its buffer in order to reduce its cost of funding. In this paper, we focus on ex-ante discipline and assume that banks exposed to market discipline change their behaviour ex-ante in order to avoid the costs imposed by market participants through higher spreads.
Lastly, we depart from the fact that trading activities and securitizations have gained an increasing importance in recent years but that they are more imperfectly taken into account in the current Basel accords than bank traditional activities (BCBS (2009a ), BCBS (2009b ).
We therefore conjecture that, the more the bank is involved in trading activities, the more capital buffer market participants require. Indeed, we assume that the market, contrary to regulators, can adapt quickly (De Young et al. (2001) ) and consider the risk of these activities which are not well taken into account in the regulatory constraint. We hypothesize that the type of activity of banks affects capital buffer. The market pressure on banks heavily involved in non-traditional activities (market activities as opposed to loan activity) 10 to hold capital buffer may be higher than on those more turned towards traditional activities as it reflects the imperfection of the current regulation.
H3: The market pressure on banks to hold capital buffer is higher for those more involved in trading activities.
Model and main variables
To test our three hypotheses, we estimate the two following models. Subscripts i and t denote bank and period respectively. To test the third hypothesis H3 that is whether the pressure exerted by market participants on banks to hold capital buffer is different depending on bank activities, we estimate Models 1 and 2 on different sub-samples defined on the basis of two alternative 12 Tier 2 contains subordinated debt that consists only in "conventional unsecured subordinated debt capital instruments with a minimum original fixed term to maturity of over five years and limited life redeemable preference shares" and that is limited to 50% of Tier 1 (BCBS, 1988) . However, this does not imply a straightforward positive relationship between our independent variable of interest mktdisc_junior and buffer. Indeed, our dependent variable is not Tier 2 but capital buffer. Even if a bank issues subordinated debt to increase its Tier 2, it does not necessarily imply that it holds a higher capital buffer. For example, the bank can substitute Tier 2 to Tier 1. Besides, to check that our results are not mechanically driven by the potential inclusion of some subordinated debt into Tier 2 capital,we have run regressions considering only subordinated debt which cannot be potentially eligible for Tier 2. Our conclusions remain unchanged (see section 3.2.). 13 Our variable mktdisc_senior does not contain interbank deposits as they are included in total deposits. 14 We also consider as a robustness check a narrower definition of senior debt focusing on money market funding. This leads to the same conclusions (see section 3.2.).
8 ratios. First, we consider the revenue generated by trading activities and construct the ratio of net trading revenue to net operating income where net operating income is defined as net interest income plus net non interest income 15 . We also consider the rough ratio of off-balance sheet activities to total assets as another proxy for the involvement of banks in non-traditional activities which generate market risk. The higher are these ratios, the higher is the involvement of banks in non-traditional activities. These ratios are used alternatively to separate our sample in two groups. For each ratio, we separate banks with a value of the considered ratio higher than the median from those with a ratio lower than the median 16 . Our hypothesis is that our market discipline variables may be more significant or only significant for banks more involved in non-traditional activities.
In all our regressions, in line with the existing literature, we consider several control variables C j likely to explain banks' capital buffer.
Following Flannery and Rangan (2008) , we consider the fact that capital buffer could simply reflect an unusual period of bank profitability. When raising new capital is costly, capital accumulation could rely on internally generated funds, in line with the "Pecking order theory" of capital structure. Bankers may increase capitalization through higher retained earnings and weaker dividend payments and stock repurchase. We therefore expect a positive relationship between profit, which is defined as post tax profit/ total assets, and capital buffer.
In a world different from that of Modigliani and Miller (1958) , equity is more costly compared to other bank liabilities because of information asymmetries. Equity may also be disadvantaged because interest payments on debt are deducted from earnings before tax.
Capital buffer is hence expected to be negatively associated with the cost of equity. However, direct measurement of this cost is difficult. Therefore, previous studies have considered the return on equity (ROE) as a proxy variable for the direct cost of capital buffer 17 .
We consider the ratio of loan loss provisions to net loans (llpnl) as the risk variable and the expected sign between this variable and capital buffer is not clear cut. Indeed, on the 15 Net non interest income is defined as the sum of net commission and fee income and net trading revenue. 16 Note that 63% of the observations are classified similarly on the basis of these two different criteria. As a robustness check, we also consider another criterion than the median. In order to have sub-samples of banks with very different characteristics in terms of activity, we consider the median value of the considered ratio and delete the 10% of our sample observations with a value of the ratio around the median. Then, we separate banks with low values from banks with high values. Using this criterion leads to similar conclusions (see section 3.2.). 17 As stressed by Jokipii and Milne (2008) , ROE reflects both cost and revenue and is strongly correlated with the profit variable (in our sample, the coefficient of correlation between ROE and profit is of 77.4%). As the cost of equity may be an important determinant of capital buffer, we deal with the issue of correlation by orthogonalizing the variable ROE with our profit variable. The variable roe used in our regressions corresponds to the orthogonalized variable. Thus, we make sure that we do not omit an important determinant.
one hand a strand of literature outlines a significant positive impact of risk on capital (Flannery and Rangan (2008) , Gropp and Heider (2010) and Berger et al. (2008) ). The rationale for this finding is that good bank management implies that the more the risk the bank plans to take, the more the capital it keeps aside. On the other hand, there is another strand of literature that supports the idea that the increase of ex-post measure of risk should lower capital buffer given that capital is kept to face unexpected losses (Ayuso et al. (2004) ,
Nier and Baumann (2006) and Fonseca and Gonzalez (2010) ).
We also consider that banks which operate in a highly competitive environment are expected to hold more capital than prescribed by the regulator. The rationale for this behaviour might stem from the fact that capital buffer may serve as an instrument, which the bank is willing to pay for, in the competition with its peers for unsecured deposits and money market funding (Lindquist (2004), Dietrich and Vollmer (2005) , Bernauer and Koubi (2006) , and Schaeck and Cihak (2010)). Thus, we consider the annual mean of capital buffer of the bank's competitors in the same country, comp, which should positively affect capital buffer.
All else equal, an increase in assets through loans should increase capital requirements and therefore decrease capital buffer (Ayuso et al. (2004) ). Thus, we expect a negative relationship between loang, the annual net loans growth rate, and the dependent variable. The importance of loans activity may also affect capital buffer. Indeed, we assume that loans activities are relatively better taken into account into the capital regulatory constraint than other non-traditional activities. Hence, we consider the variable nla, corresponding to the proportion of net loans in total assets, and expect a negative relationship between capital buffer and this variable.
A consensus among the previous literature also emerges: it indicates that larger banks hold less average capital in excess of regulatory requirements due to scale economies in screening and monitoring and larger diversification. The dependent variable should be negatively related to size that is the natural logarithm of total assets. Another reason for large banks to hold a smaller buffer may be their Too Big To Fail (TBTF) nature. Indeed, if a bank is perceived as TBTF, this implies that it benefits from government implicit guarantee.
Consequently, it could be less prudent in the building of its capital buffer.
The level of capital banks hold may also depend on macroeconomic conditions. We therefore introduce the business cycle to determine whether it has any effect on the capital held by institutions. Previous studies have mostly shown that capital buffer and economic cycle tend to be negatively linked (Ayuso et al. (2004 ), Lindquist (2004 , Jokipii and Milne (2008) ). This is to say that banks tend to decrease their capital buffer during the upturn and hal-00916739, version 1 -10 Dec 2013
increase it in the downturn. The rationale for this finding may be found in Berger et al. (1995) who argue that banks may hold capital buffer to be able to exploit unexpected investment opportunities. Thus, we expect a negative link between the annual growth rate of the real Gross Domestic Product 18 , gdpg, and capital buffer. Departing from these 1985 banks we end up with a sample of 742 banks. Indeed, the information about the total capital ratio 23 is available only for 766 banks among which 24 banks present outliers in the distribution of this ratio and were deleted. We verify that, on average, our sample of banks constitute over 56% of the banking assets of commercial banks of the respective sample countries in 2006 24 . We can notice that, except for four countries 18 We also consider the output gap obtained by applying the Hodrick-Prescott filter to the real GDP series as an alternative indicator and get similar results. 19 We observe that our dependent variable buffer is on average equal to 4.72% which stands for the extra capital ratio that European commercial banks hold in excess of the regulatory minimum requirement. Nevertheless, our sample discloses a minimum of -6.48% which means that some banks do not comply with the regulatory constraint. We verify that only few observations correspond to a negative buffer (less than 3% of total observations) and that this does not affect our results. Therefore we keep them in our sample in order to avoid a selection bias. However, given that our investigation relates to capital buffer, we perform two robustness checks in which we exclude banks with negative capital buffer or banks whose capital ratio is close to the regulatory minimum (see section 3.2 for details). 20 To identify commercial banks, we consider the Bankscope Fitch IBCA's classification. However, we notice that a bank classified as "commercial bank" can have a ratio (net loans/ total assets) equal to 0% or a ratio (market funding/ total liabilities) equal to 100%. Thus, to ensure that all the banks in our sample are commercial banks, i.e. they have loans and deposits activities, we clean our sample by deleting the observations of the ratios (net loans/ total assets) and (market funding/ total liabilities) that are respectively in the first and in the last percentile of their distribution. However, running our regressions with these observations does not affect our conclusions. 21 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, and United Kingdom (see table A1 in Appendix for details). 22 Notice that during the whole sample period banks are under the Basel I framework. 23 Total capital ratio is (Tier 1 + Tier 2)/ Risk weighted assets and is used to construct our dependent variable. 24 See table A1 in Appendix.
(Austria, Denmark, Germany and Switzerland), the final set of banks used in this study represents more than half of the banking system in terms of total assets of each country. Table   2 gives some descriptive statistics on the starting sample and on our final sample. It allows us to verify that our final sample does not considerably differ from the starting sample. Indeed, we consider 10 key variables and disclose their mean and their standard deviation for the full sample available in Bankscope and the final sample that we use. Overall, we can see that the two samples are very close even though the banks in our sample seem to be, on average, larger in terms of total assets.
< Insert Table 2 >
Results and robustness checks
Results
In line with the previous literature (Ayuso et al. (2004) , Jokipii and Milne (2008) Table 3 column (1). The coefficient associated with the variable mktdisc is significant at the one percent level with the positive expected sign. Thus, market participants exert a pressure on banks to hold capital buffer. This result is in line with previous studies (Nier and Baumann (2006), Flannery and Rangan (2008) and Fonseca and Gonzalez (2010) ) which find, with 25 Indeed, a reverse relationship with capital buffer can exist for almost all our explanatory variables. For example, another recent literature deals with the role of capital buffer as a strategic variable to attract and monitor borrowers (Allen et al. (2011)) or to charge higher borrowing interest rates (Kim et al. (2005) and Fischer et al. (2009) ). In our models, following the previous literature on the determinants of capital buffer, the only bank level variable which is considered as exogenous is the size of the bank. different proxy variables, that market discipline is an important factor to explain banks' capital ratios. Second, we split our market discipline indicator by separating junior from senior debt holders. We can see (column (2)) that both exert a significant pressure on banks to hold capital buffer. This result is shown through the high level of significance (at the 1% level) of the both positive coefficients associated with the variables mktdisc_senior and mktdisc_junior. However, consistent with the second hypothesis, the mktdisc_junior coefficient is 13 times higher than the one of mktdisc_senior 26 .
The remaining columns of Table 3 present the results obtained by estimating models
(1) and (2) on different sub-samples defined on the basis of the degree of involvement of the bank in non-traditional activities. Hence, we study whether the pressure of the market taken globally or the pressure of junior and senior debt holders taken separately on banks to hold capital buffer is different depending on their activity. We consider two different ratios to split banks into two different categories. When we consider the importance of trading activities through the ratio net trading revenue/ net operating income, we find that the ratio of market funded liabilities to total liabilities (mktdisc) is significant only for banks heavily involved in these activities (columns (3) and (4)). Consistent with hypothesis H3, this result implies that market participants exert a pressure only on banks that are highly involved in trading activities which are imperfectly taken into account in the current capital regulation. When we distinguish senior debt holders from junior debt holders, we notice that this result holds only for senior debt holders, junior debt holders always exert a pressure, whatever the importance of trading activities (columns (5) and (6)). The significance and the comparative high value of the coefficient of the mktdisc_junior variable irrespective of the bank's activity denote the high pressure exerted by these junior debt holders on banks to hold capital buffer. Using the ratio off-balance sheet activities/ total assets as an alternative criterion to separate banks gives similar results (columns (7)- (10)). Indeed, the market funding variable (mktdisc) is significant at the five percent level only for banks that have a high proportion of off-balance sheet activities that is for banks highly involved in non-traditional activities whereas it is not significant for banks with a low ratio. Besides, we also find that this result holds for senior debt but is different for junior debt as the variable mktdisc_junior is significant whatever the importance of off-balance sheet activities.
To summarize, our results validate our three hypotheses H1, H2 and H3. Consistent with H1, we find that, after controlling for other determinants, market discipline is a 26 Besides, these two coefficients are statistically different at the one percent level of significance.
significant determinant of banks' capital buffer. Both senior debt holders and junior debt holders seem to exert a pressure on banks to hold capital buffer. However, as assumed in hypothesis H2, this pressure is higher for junior debt holders. In accordance with hypothesis H3, we find a higher pressure of market discipline on banks highly involved in non-traditional activities. Indeed, for banks highly involved in non-traditional activities, our market discipline indicators are always significant to explain bank capital buffer. By contrast, for those less involved in such activities, the importance of market funded liabilities as a whole is always insignificant to explain capital buffer. However, the behavior of senior and junior debt holders appears different: senior debt holders do not exert a pressure on such banks whereas junior debt holders do. Thus, junior debt holders exert a pressure on banks to hold capital buffer whatever the importance of non-traditional activities.
These results might suggest that senior debt holders exert a pressure to hold capital buffer on banks heavily involved in non-traditional activities because these activities are not well taken into account by the capital regulation. The buffer required by senior debt holders would reflect the capital needed for the risks not correctly embedded into the capital constraint. This would explain why they do not exert a pressure on banks mainly involved in traditional activities: the risks generated by these activities are already taken into account in the capital constraint. By contrast, junior debt holders always require capital buffer whatever banks' activities. This result might be due to the junior status of these debt holders: they are particularly at risk in case of bank default which might explain that they require higher capital buffer. Irrespective of banks' activities, they require capital buffer because they find the capital required by regulation insufficient even for traditional activities.
Regarding the control variables, we can notice that the coefficient of the loan activity variable nla is almost always negative and highly significant. This expected finding shows that banks highly involved in credit activities hold less capital buffer. We also confirm the well known result which stipulates that large banks operate with less capital buffer than small banks (Ayuso et al. (2004) for instance). In fact, our variable size has a negative and significant coefficient across almost all our specifications. The peer pressure variable comp is significant in 6 out of 10 of our specifications and its coefficient is positive as expected.
Therefore, consistent with the findings from Lindquist (2004) and Alfon et al. (2004) , the higher the peer pressure is, the higher capital buffer banks hold. In addition, we can notice that it is more significant for banks highly involved in non-traditional activities and hence the bank peer discipline seems consistent with the market discipline. The loan growth variable hal-00916739, version 1 -10 Dec 2013
(loang) is significant in some specifications and its coefficient has the expected negative sign.
The risk variable llpnl is not significant; a result backed by Lindquist (2004) who shows with
Norwegian data that risk is not a significant determinant of bank buffer under Basel I.
Contrary to the results of Jokipii and Milne (2008), we find no significant relationship between the business cycle (gdpg) and bank capital buffer.
Robustness checks
Before checking the robustness of our results, we show in the first place that the significant and positive relationship between one of our variables of interest, mktdisc_junior, and regulatory capital buffer is not due to the potential inclusion of some of the subordinated debt in Tier 2 capital. Indeed, as we mentioned in section 2.2., we know that some subordinated debt can be eligible for Tier 2 and it consists in "conventional unsecured subordinated debt capital instruments with a minimum original fixed term to maturity of over five years and limited life redeemable preference shares. During the last five years to maturity, a cumulative discount (or amortization) factor of 20% per year will be applied to reflect the diminishing value of these instruments as a continuing source of strength" (BCBS, 1988) . Unfortunately, we cannot isolate subordinated debt included in Tier 2 using standard databases. Therefore, we redefine our mktdisc_junior variable by eliminating the part of subordinated debt that might be included in Tier 2 27 . More precisely, for each bank, we consider the whole amount of subordinated debt less the maximum amount that can be included in Tier 2 that is 50% of Tier 1 or the amount of Tier 2 if it is less than 50% of Tier 1 28 . This restricts considerably our sample as we need to have information about the amount of both Tier 1 and Tier 2. Besides, this is a very restrictive definition of subordinated debt not included in Tier 2 as we cannot check for the maturity and the amortization factor. For these reasons, the regression model is run only using the whole sample. We define mktdisc_junior2
as the ratio of subordinated debt non potentially eligible for Tier 2 to total liabilities and mktdisc2 as the ratio of total market funding less subordinated debt potentially eligible for Tier 2 to total liabilities. The results obtained using these variables are presented in Table 4 .
< Insert Table 4 > 27 Tier 2 is limited to 100% of Tier 1 and subordinated debt is limited to 50% of Tier 1. 28 If we find an amount of subordinated debt not eligible for Tier 2 which is negative, we normalize it to zero.
We find a highly significant (at 1% level) and positive relationship between mktdisc2
and capital buffer as before. More importantly, despite the high restrictions imposed on our new variable mktdisc_junior2, consistent with our main results, we still find a positive relationship between this restricted new variable reflecting the pressure of junior debt holders (mktdisc_junior2) and capital buffer even if less significant (at 10% instead of 1% level).
Moreover, our second hypothesis (H2) is still validated as the coefficient magnitude of mktdisc_junior2 is more than 5 times higher than that of mktdisc_senior. Overall, we conclude that the positive and significant relationship between mktdisc_junior and capital buffer is not mechanically driven by the potential inclusion of some subordinated debt into Tier 2 capital.
We then perform several robustness checks reported in appendix in Tables A2 to A9 .
First, in our regressions, we consider capital buffer of banks without any restriction.
To check the robustness of our results, we perform new regressions restricting our sample to
(1) positive capital buffer and, (2) capital buffer higher than 1, to deal with the issue that buffers could be explained by the fear of falling below the minimum regulatory requirement.
We re-run all the regressions and we obtain the same conclusions (see Tables A2 and A3) .
Second, we perform a robustness check regarding a potential sample bias. French and Italian banks are comparatively more represented in our sample. To make sure that our results do not depend on this unbalanced sample representation, we run again all our regressions by excluding the banks from these two countries. We also find that the conclusions remain globally unchanged (Table A4 ). The only noticeable difference is that the market discipline variable mktdisc_junior is no longer significant for banks with a low proportion of off-balance sheet activities.
Third, banks in United Kingdom are somewhat differently regulated compared to other
European banks in our sample (cf 2.2. and FSA (2001) 29 for details). Therefore, in our main regressions, we consider 9% (instead of 8%) as the minimum regulatory capital requirement.
Thus, to ensure that this particular aspect of British banks regulation does not distort our results, we repeat all the regressions by excluding them. All our conclusions remain similar (Table A5 ). In order to take into account other potential differences in terms of capital regulation across European countries, we also introduce a capital regulatory variable. This country level variable is constructed from the databases of Barth et al. (2000 Barth et al. ( , 2003 Barth et al. ( , and 2007 29 http://www.fsa.gov.uk/Pages/Library/Policy/Policy/2001/pscapitalratios.shtml and is a measure of capital regulatory stringency 30 . This variable appears significant in only two regressions and our conclusions remain the same (Table A6) .
Fourth, we can suspect that some banks in our sample have experienced mergers and acquisitions during the considered period. Unfortunately, we have no direct way to identify those banks. An indirect way to do so is to look at the bank's total assets growth. Hence, we compute the total assets growth rate and we exclude banks that have experienced a growth rate exceeding 40 % 31 . We find similar results except that the market discipline variable mktdisc_junior is no longer significant for banks with a low proportion of trading revenues (Table A7) .
Fifth, concerning the separation of our sample in two sub-samples on the basis of the values of the ratios net trading revenue to net operating income and off-balance sheet activities to total assets, we consider another criterion than the median. In order to have subsamples of banks with very different characteristics in terms of activity, we consider the median value of the considered ratio and delete the 10% of our sample observations with a value of the ratio around the median. Then, we separate banks with low values from banks with high values. This criterion ensures that banks in the high category one year are not in the low category the year after. Using this criterion leads to similar conclusions (Table A8) .
Finally, as we consider a broad definition of senior debt corresponding to total liabilities minus total deposits and subordinated debt, we decide to check the robustness of our results using a narrower definition that focuses only on total money market funding. Total money market funding corresponds to certificates of deposits, commercial paper, debt securities, securities loaned and other securities. Thus, our senior debt variable mktdisc_senior2 consists of total money market funding/ total liabilities. Our conclusions concerning the discipline exerted by senior debt holders remain unchanged even though the significance of the new senior debt variable (mktdisc_senior2) becomes slightly lower compared with our main results (Table A9) . Barth et al. (2004) . 31 As there is no objective cut-off, we have considered other percentages less restrictive (50%) and more restrictive (30%) and we have found similar conclusions.
Conclusion
The aim of this paper was to investigate firstly whether market participants taken globally lead banks to hold a capital ratio higher than the minimum regulatory capital requirement. Secondly, we went a step further and studied whether market participants who are highly exposed to losses in case of bank failure (junior debt holders) exert a higher pressure than those (senior debt holders) less exposed to it. Finally, we investigated if market participants, taken globally or not, differentiate banks according to their involvement in nontraditional activities inappropriately taken into account in the Basel capital regulation framework.
Using an unbalanced panel data of European commercial banks from 16 countries on 1993-2006, our results show that, after controlling for other determinants of capital buffer, the higher the reliance on market funding is, the higher capital buffer banks hold. We also show that when we distinguish junior from senior debt holders, although they both have a positive impact on capital buffer, the former exert a higher pressure on banks to hold capital buffer due to their junior status. When we differentiate traditional from non-traditional bank activities, our results indicate that market players taken as a whole require capital buffer only for nontraditional activities reflecting the idea that they take into account the slow reaction of regulators concerning the rapid changes of bank activities. Besides, contrary to senior debt holders, junior debt holders do not distinguish banks according to their activities and exert a pressure whatever the importance of non-traditional activities.
These results highlight the benefits of the use of market discipline in complement to capital regulation: banks subject to market discipline behave more prudently as the pressure exerted by debt holders leads them to hold higher capital buffer. Besides, consistent with the proposals for mandatory subordinated debt, we show that this debt is the most disciplining one: junior debt holders exert a pressure on banks to hold capital buffer whatever their activities and this pressure is always higher than the one exerted by senior debt holders.
However, one of the limits of mandatory subordinated debt is that due to its cost, it cannot be implemented for all banks. Interestingly, our results indicate that senior debt can also be an effective tool for market discipline. Indeed, we find that senior debt holders require capital buffers for banks involved in non-traditional activities that is when capital regulation is supposed to be the less efficient.
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Model 1: This table shows estimation results obtained using the TSLS method. Our set of instruments consists of the one year lagged value of the endogenous variables. The regression includes time and individual fixed effects. Trading revenue/ net operating income is considered as high (low) if it is greater (lower) than the median value on the whole sample (6.10%). Off-balance sheet activities/ total assets is considered as high (low) if it is greater (lower) than the median value on the whole sample (18.13%). Standard errors are adjusted robust to heteroskedasticity. ***, ** and * pertain to 1, 5 and 10% level of significance, respectively. T-stats are between parentheses. Variables definition: Buffer = ((Tier 1 + Tier 2 capital)/ risk-weighted assets) -regulatory minimum requirements ; Nla = Net loans/ Total assets ; Mktdisc_Junior = Subordinated debt/ total liabilities ; Mktdisc_Senior = Other market funding/ total liabilities ; Mktdisc = Total market funding/ total liabilities ; Logta = Natural logarithm of total assets ; Comp = Annual mean of the buffer of banks in the same country ; Gdpg = Annual growth rate of the gross domestic product (deseasonalized) ; Roe = the residuals obtained when we regress the ratio (Net Income/ Total Equity) on the profit variable ; Llpnl = Loan loss provisions/ Net loans ; Loang = Annual net loan growth ; Profit = Post tax profit/ Total assets. This table shows estimation results obtained using the TSLS method. Our set of instruments consists of one the year lagged value of the endogenous variables. The regression includes time and individual fixed effects. Trading revenue/ net operating income is considered as high (low) if it is greater (lower) than the median value on the sample (6.10%). Off-balance sheet activities/ total assets is considered as high (low) if it is greater (lower) than the median value on the whole sample (18.13%). Standard errors are adjusted robust to heteroskedasticity. ***, ** and * pertain to 1, 5 and 10% level of significance, respectively. T-stats are between parentheses. Variables definition: Buffer = ((Tier 1 + Tier 2 capital)/ risk-weighted assets) -regulatory minimum requirements ; Nla = Net loans/ Total assets ; Mktdisc_Junior = Subordinated debt/ total liabilities ; Mktdisc_Senior = Other market funding/ total liabilities ; Mktdisc = Total market funding/ total liabilities ; Logta = Natural logarithm of total assets ; Comp = Annual mean of the buffer of banks in the same country ; Gdpg = Annual growth rate of the gross domestic product (deseasonalized) ; Roe = the residuals obtained when we regress the ratio (Net Income/ Total Equity) on the profit variable ; Llpnl = Loan loss provisions/ Net loans; Loang = Annual net loan growth ; Profit = Post tax profit/ Total assets. This table shows estimation results obtained using the TSLS method. Our set of instruments consists of the one year lagged value of the endogenous variables. The regression includes time and individual fixed effects. Trading revenue/ net operating income is considered as high (low) if it is greater (lower) than the median value on the sample (6.10%). Off-balance sheet activities/ total assets is considered as high (low) if it is greater (lower) than the median value on the whole sample (18.13%). Standard errors are adjusted robust to heteroskedasticity. ***, ** and * pertain to 1, 5 and 10% level of significance, respectively. T-stats are between parentheses. Variables definition: Buffer = ((Tier 1 + Tier 2 capital)/ risk-weighted assets) -regulatory minimum requirements ; Nla = Net loans/ Total assets ; Mktdisc_Junior = Subordinated debt/ total liabilities ; Mktdisc_Senior = Other market funding/ total liabilities ; Mktdisc = Total market funding/ total liabilities ; Logta = Natural logarithm of total assets ; Comp = Annual mean of the buffer of banks in the same country ; Gdpg = Annual growth rate of the gross domestic product (deseasonalized) ; Roe = the residuals obtained when we regress the ratio (Net Income/ Total Equity) on the profit variable ; Llpnl = Loan loss provisions/ Net loans; Loang = Annual net loan growth ; Profit = Post tax profit/ Total assets. This table shows estimation results obtained using the TSLS method. Our set of instruments consists of the one year lagged value of the endogenous variables. The regression includes time and individual fixed effects. Trading revenue/ net operating income is considered as high (low) if it is greater (lower) than the median value on the sample (6.10%). Off-balance sheet activities/ total assets is considered as high (low) if it is greater (lower) than the median value on the whole sample (18.13%). Standard errors are adjusted robust to heteroskedasticity. ***, ** and * pertain to 1, 5 and 10% level of significance, respectively. T-stats are between parentheses.
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